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Protocol for transient conformational change: All the measurements were done at pH 7 aqueous buffer unless mentioned otherwise. All the UV-Vis spectroscopic measurements were done in uncapped quartz cuvette (except when stated) for equilibration of O2 in solution and at continuous stirring condition for homogeneity. Freshly prepared sodium dithionite (SDT) stock was used for each measurement as it is unstable in water. Stock solutions were prepared such that there is minimum dilution.
1. For non-enzymatic conformational change: Measurements were done at room temperature.
In a cuvette, a solution of 10 -4 M PN-VN was taken, required amount SDT was added and measurements were done.
2. For enzymatic conformational change: Temperature was maintained at 35°C for better enzymatic activity.
In a cuvette, a solution of 10 -4 M PN-VN with required amount of glucose and Gox were taken, to it appropriate amount of SDT was added and measurements were done immediately.
Synthetic schemes and procedures
Materials: Pyranine, carbon tetrabromide, triphenylphosphine, hexaethylene glycol, 4,4'-bipyridine, 1-bromododecane and N,N-diisopropyl ethylamine, were purchased from commercial suppliers. All the chemicals were used directly without any further purification.
Scheme S1. Synthetic route for the molecule 2.
Synthesis of 1:
The molecule 1 was synthesized following the reported procedure.
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Synthesis of 2: Pyranine (1.79 g, 3.42 mmol) with excess of 1 (5.1 g, 12.05 mmol) was taken in methanol (80 ml) and to that diisopropyl ethylamine (2.5 ml, 15.08 mmol) was added and continued stirring at 65 °C for 8 days. The reaction was monitored by TLC in 50% CH3OH in CHCl3.The mixture was then concentrated under vacuum and the compound was purified by silica gel column chromatography with 40% CH3OH in CHCl3 to give viscous yellow liquid product in 10% yield. 164.88, 154.24, 142.40, 138.56, 138.41, 131.20, 130.74, 128.50, 127.23, 127.15, 126.87, 126.43, 124.92, 123.73, 122.70, 122.52, 72.23, 71.96, 71.58, 71.52, 71.38, 71.28, 71.17, 70.90, 70.25, 55.82, 31.47 147.52, 147.32, 147.04, 146.36, 142.69, 138.79, 138.55, 130.46, 130.15, 128.42, 126.82, 126.54, 126.42, 126.34, 125.97, 125.27, 124.89, 121.84, 110.54, 71.97, 71.70, 71.63, 71.55, 71.24, 70.85, 70.26, 69.88, 63.31, 62.87, 33.07, 32.31, 30.74, 30.64, 30.54, 30.46, 30.11, 27.25, 23.72, 14.43 
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Scheme S3. Synthetic route for PN-TEG Synthesis of monomethyl tetraethylene glycol (4): The molecule 4 was synthesized following the reported procedure.
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Synthesis of PN-TEG: Pyranine (1.10 g, 2.1 mmol) and N,N-diisopropyl ethylamine (0.70 g, 5.4 mmol) were added to 4 (1.8 g, 7.4 mmol) in 15 ml of dry MeOH. The resulting mixture was refluxed with stirring for 10 days.
The solvent was then evaporated and the compound was purified by precipitation in ethanol followed by 154.20, 142.18, 138.11, 131.24, 130.78, 128.46, 127.19, 127.12, 126.74, 126.34, 124.81, 123.74, 122.75, 122.54, 111.04, 72.72, 71.90, 71.54, 71.44, 71.31, 71.11, 70.89, 70.24, 59.02 where, corresponds to the number of carbon atoms in the alkyl chain.
The ratio of hydrophilic to hydrophobic interfacial area ( ) was calculated as
where corresponds to the diameter of the interfacial area.
Then using the above equation (S-2) and (S-3), the hydrophobic volume for C12 alkyl chain of the PN-VN was calculated to be = 350 Å 3 and length = 16.68 Å.
Packing factor calculation for folded PN-VN (Scheme S4):
Using wB97x-D/6-31G+(d,p) level of theory in gas phase, the structure was optimized (Scheme S4) to get average diameter of hydrophobic-hydrophilic interfacial area of 6.27 Å.
a was calculated as
which matches well with the packing factor of vesicles 0.5 to 1 with bilayer packing.
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Scheme S4: The molecular structure of PN-VN in the native folded state was obtained from the optimized molecular model generated with wB97x-D/6-31G + (d,p) level of theory in gas phase.
Packing factor calculation for unfolded PN-VN with CB[7] (Scheme S5a):
Using the diameter of the carbonyl portal area carbonyl portal diameter. The packing factor was calculated to be f ~1, which suggests lamellar packing for sheet morphology.
Using the diameter of the interfacial area of molecule = 4.23 Å. 
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Calculation of the CT association constant of the PN-VN foldamer:
As the CT absorbance of PN-VN involves scattering above CAC, the association constant could not be calculated with relaibility. We further attempted to calculate the intramolecular CT association constant of PN-VN using concentration dependent spectroscopic measurements and isothermal titration calorimetry (ITC), however due to difficulties no reliable value was obtained and hence we restrict ourselves to obtain a lower limit of association constant (KPN-VN ~10
5
) using model compounds PN-TEG and DMV that undergo intermolecular charge transfer (vide infra). Further, the concentration dependent emission studies ( Figure S2b) of PN-VN foldamer shows a linear dependence till the low concentration of 6x10 -6 M reiterating the lower limit of association constant of the order of 10 5 . Moreover, the study presented here doesn't rely on absolute values of association constants, thus doesn't affect the quality of study.
The association constants of the PN-TEG and DMV intermolecular CT pair was calculated using the following two methods. Note: b) Association constant (Ka) between PN-TEG and DMV was calculated by fitting their titration using Equation S-6, (mentioned below). S8 The Ka was calculated to be 7.4x10 4 M -1 . It was found that around 3.5 eq.
of DMV was required to result the emission intensity of PN-TEG equal to PN-VN emission intensity in its folded state. Hence, we believe that for the foldamer PN-VN, association constant would be of the order of ~10 .
Method 2.
The intermolecular association constant of the PN-TEG and DMV CT pair was also calculated by using another equation with the fitting of same fluorescence titration data shown below. The equation used for fitting S-7
………………………………………………………………..…….(S-7)
Where K is the equilibrium binding constant for a host-guest binding event. The host concentration is denoted 
S13
The calculation using above equation suggest an intermolecular CT of order 10 4 -10 5 in consistence with reported value for pyranine-viologen. S10 Hence, we believe that the intramolecular association constant of PN-VN foldamer would be greater than 10 5 due to high local concentration compared to intermolecular system. Figure S14a) . Also, DLS experiments show that on addition of CB [7] there is an initial decrease in size till 2 eq. which are vesicles in morphology as visualised by TEM. This can be attributed to decrease in the concentration of the folded conformations with increasing eq. of CB [7] . Detailed characterization at 2 eq. of 
